Penetration of CD4 T cells by HIV-1. The CD4 receptor does not internalize with HIV, and CD4-related signal transduction events are not required for entry.
Receptor binding of HIV to the CD4 molecule is required for efficient infection of T cells, but the post-binding steps that result in penetration of HIV are not well understood. CD4 is induced to internalize upon T cell activation, and mAb to CD4 modify signal transduction and T cell activation as does HIV in some systems. It is not known whether HIV binding triggers CD4 endocytosis or whether signal transduction events are required for penetration. Selected inhibitors of signal transduction were evaluated for their effects on penetration using two assays that are dependent on penetration. After short term exposure to inhibitor and HIV, cells were analyzed for reverse-transcribed HIV DNA (DNA amplification assay), or productive infection is monitored (infectivity assay). Viral penetration was tested in the presence of H7 (protein kinase C inhibition), EGTA (extracellular Ca2+ chelation), cyclosporine A (inhibition of Ca2+/calmodulin-dependent activation), or pertussis toxin (inhibition of G protein function). All agents were used at concentrations that were inhibitory for their respective signal transduction pathways. None of the inhibitors affected viral penetration. We tracked the CD4 molecule with fluorescent probes that do not interfere with HIV binding in a system where CD4 T cells were saturated with HIV and the penetration event was relatively synchronized. Under conditions where detection of CD4 was more sensitive than the detection of HIV, HIV internalization was readily detected but CD4 internalization was not.